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VOICE GENERATOR, METHOD FOR GENERATING VOICE, AND 
NAVIGATION APPARATUS 

BACKGROUND 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a voice generator for generating voice 
corresponding to a text item and, particularly, to a multilingual processing 
technique for the voice generator. 
[0003] 2. Description of the Related Art 

[0004] Japanese Unexamined Patent Application Publication No. 8-30287 or 8- 

95597 discloses a text-to-speech (TTS) engine, which is known as a technique for 

voice generators to generate voice corresponding to text items. 

[0005] To process multiple languages, the TTS engine stores processes and 

data for the conversion of a text item to voice, which are prepared for each 

language, and switches the processes and data according to the language of the 

text item, thereby generating voice corresponding to the language. 

[0006] Unfortunately, the conversion with the use of the processes and data for 

each language requires a larger-scale resource and a complicated process. 

SUMMARY OF THE INVENTION 

[0007] Accordingly, an object of the present invention is to provide a 
simplified process for converting multilingual text items into voice. 
[0008] To accomplish the object, the present invention provides a voice 
generator for generating voice corresponding to a text item according to a first 
aspect. The voice generator includes a unit for translating an original text item to 
be converted into voice into a new text item by replacing a first language character 
or string included in the original text item and not included in a second language 
with a second language character or string having a pronunciation equivalent or 
similar to the pronunciation of the first language character or string; and a unit for 
generating voice by pronouncing the new text item according to the pronunciation 
of the second language. 



[0009] The voice generator can generate voice corresponding to either 
language text items with the unit for generating voice, although the unit for 
generating voice supports only the second language. That is, either language text 
items can be converted into voice with a TTS engine that only supports the second 
language, leading to the simplification of the component and its process. 
[0010] Furthermore, the present invention provides a voice generator for 
generating voice corresponding to a text item according to a second aspect. The 
voice generator includes a unit for translating an abbreviated original text item to 
be converted into voice into a new text item by replacing a first language character 
or string included in a full original text item and not included in a second language 
with a second language character or string having a pronunciation equivalent or 
similar to the pronunciation of the first language character or string; and a unit for 
generating voice by pronouncing the new text item according to the pronunciation 
of the second language. 

[0011] The voice generator can convert the abbreviated first language text item 
into voice with the unit for generating voice, although the unit for generating voice 
supports only the second language. That is, the abbreviated first language item 
and the second language text item can be converted into voice with a TTS engine 
that only supports the second language, leading to the simplification of the 
component and its process. 

[0012] The voice generator can be applied, for example, to a navigation 
apparatus to generate voice corresponding to a place name in text format. The 
application can hold down an increase in the scale and complexity of the process 
in navigation apparatuses used in countries and regions having place names in 
multiple languages. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] Fig. 1 is a block diagram showing the configuration of a navigation 
apparatus according to an embodiment of the present invention; 
[0014] Fig. 2 is an illustration of the contents of a map database according to 
the embodiment of the present invention; 
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[0015] Fig. 3 is a flowchart showing a process of determining a destination in a 
navigation apparatus according to the embodiment of the present invention; and 
[0016] Figs. 4 A, 4B, and 4C are illustrations of the contents of a translation 
rule table according to the embodiment of the present invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0017] The present invention will now be described with reference to an 
embodiment applied to a navigation apparatus for North American users. 
[0018] Fig. 1 shows the configuration of a navigation apparatus according to 
the present embodiment. The navigation apparatus has a current location 
calculator 1, a route search unit 2, a map database 3, a navigation screen generator 
4, a main controller 5, a spelling translator 6, a translation rule table 7, a TTS 
engine 8 for English, a driving condition sensor 9 for detecting the driving 
condition of a vehicle, such as an angular acceleration sensor or a speed sensor, a 
GPS receiver 10, a display controller 1 1, a display 12, an input device 13 for 
receiving input from users, such as a remote control, and a speaker 14. 
[0019] Fig. 2 shows map data stored in the map database 3. The map data 
contains a map data unit and a place name data unit. 

[0020] The map data unit contains a node list and a link list. This map data 
unit expresses roads as linear links and endpoints of each link as nodes. The nodes 
are often laid on the junctions of roads, such as crossroads. The node list contains 
node records assigned to the nodes. Each node record has the node number and 
longitude and latitude coordinates of the node. The link list contains link records 
assigned to the links. Each link record has the link number and first and second 
end node numbers of the link. 

[0021] On the other hand, the place name data unit contains place name 
records assigned to places. Each place name record has a place name text item 
representing the place name, the coordinates of the place, a corresponding link 
number indicating the nearest link to the place, and the coordinates of the nearest 
location to the place on the link. 



[0022] In the configuration described above, the current location calculator 1 
processes a provisional current location estimated from the output of the driving 
condition sensor 9 and the GPS receiver 10 by, for example, map matching with a 
map represented by the map data unit read out from the map database 3 to 
determine a real current location. 

[0023] The main controller 5, on receipt of a request for entering a destination 
from a user through the input device 13, executes a process for determining the 
destination, which will be described below. The route search unit 2 searches the 
map data unit in the map database 3 for a route from the current location to the 
coordinates of the determined destination. The navigation screen generator 4 
generates a navigation screen showing the route on a map represented by the map 
data unit read out from the map database 3. The display 12 displays the screen 
through the display controller 1 1 . 

[0024] The process for determining a destination will now be described in 
detail. 

[0025] Fig. 3 shows the process for determining a destination. The main 
controller 5 reads out a place name text item stored in the place name records 
(Step 301). The main controller 5 then displays the place name text item in a list 
on the display 12 through the display controller 1 1 and receives a request for 
retrieval of a place name to be designated as a destination or selection of the place 
name from the displayed list through the input device 13 from the user (Step 302). 
[0026] The main controller 5 feeds the spelling translator 6 with the selected 
place name text item (Step 303). The spelling translator 6 translates the spelling 
of the place name text item according to the rules described in the translation rule 
table 7 (Step 304). The main controller 5 then combines the translated place name 
text item and a predetermined text item into a confirmation text item for 
confirming the place name with the user, for example, "May I set f the place name' 
as a destination?" and the confirmation text item is fed into the TTS engine 8 (Step 
305). The TTS engine 8 converts the text item into voice, which is output from 
the speaker 14 (Step 306). 
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[0027] The input device 13 receives the input of whether or not the place name 
is approved as a destination from the user (Step 307). If the place name is 
approved, the main controller 5 determines a location from a corresponding link 
number and coordinates on the corresponding link in the place name record of the 
place name, thereby setting the location as a destination (Step 308). Otherwise, 
the process returns to Step 302. 

[0028] Figs. 4A, 4B, and 4C show the contents of the translation rule table 7 
used for the translation of spelling of a text item in the spelling translator 6. The 
translation rule table 7 includes pairs of original characters or strings and 
translated characters or strings. That is, each pair includes an original character or 
string and a translated character or string. Herein the term "string" represents two 
or more continuous characters. 

[0029] Referring to Fig. 4A, in this case, a French character or string used in, 
for example, Canada, and not included in the English alphabet is translated into an 
English alphabet character or string having a pronunciation equivalent or similar 
to the pronunciation of the French character or string. Referring to Fig. 4B, a 
German character or string not included in the English alphabet is translated into 
an English alphabet character or string having a pronunciation equivalent or 
similar to the pronunciation of the German character or string. 
[0030] Referring to Fig. 4C, the abbreviation of a text item including a French 
character or string not included in the English alphabet is replaced with a full text 
item. The French character or string in the full text item is then translated into an 
English alphabet character or string having a pronunciation equivalent or similar 
to the pronunciation of the French character or string. 

[0031] As described above, the navigation apparatus according to the present 
embodiment can produce voice corresponding to a place name including a 
character or string not included in the English alphabet only using the TTS engine 
8 for English by translating the character or string into an English character or 
string, feeding the TTS engine 8 with the resultant text item, and converting the 
text item into voice. 



[0032] This apparatus can also produce voice corresponding to an abbreviation 
of a place name including a character or string not included in the English alphabet 
by translating the character or string into an English character or string, feeding 
the TTS engine 8 with the resulting text item, and converting the text item into 
voice. 

[0033] Although only the conversion of a French text item into voice with the 
TTS engine 8 for English is described, the navigation apparatus according to the 
present embodiment can also convert text items in other languages, such as 
Spanish, into voice with appropriate translation rule tables 7 as well as the TTS 
engine 8 for English. In addition, TTS engines 8 for other languages may be used 
to convert text items in languages not supported by the TTS engines 8 into voice. 



